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© Method and apparatus for reducing power consumption in a matrix display. 



© A memory is provided for storing one field of 
video signals supplied to a liquid crystal display 
panel serving as a display portion. Whether the 
video signals to be displayed have a stationary im- 
age portion or a moving image portion is determined 
by a comparator by comparing the video signals of 
the last field read out from the memory and the 
video signals of the present field supplied to the 
liquid crystal display panel. When it is determined 
that the video signals have a stationary image por- 
tion, the speed of scanning by a driver is reduced. 
When the scanning speed is low, the power required 
for the scanning is reduced. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a display ap- 
paratus for use in an information processing ap- 
paratus, a communications apparatus, a video ap- 
paratus, a game apparatus and an apparatus 
mounted in a ship or a vehicle. 

Description of the Prior Art 

Conventionally, portable personal computers 
use liquid crystal displays of TFT (thin film transis- 
tor) active matrix type where a plurality of dots are 
horizontally and vertically arranged in a matrix. To 
display images, the supply voltage is supplied from 
a battery to the liquid crystal display panel to 
cause a driver to perform scanning. 

Specifically, as shown in Fig. 1 , this liquid 
crystal display has a plurality of signal electrodes 
1, scanning electrodes 2, TFTs 3 and dot elec- 
trodes 4 formed in a matrix on the side of one 
insulating substrate (not shown), has common elec- 
trodes 5 formed on the side of the other insulating 
substrate (not shown) opposite thereto, and has a 
liquid crystal layer between the common electrodes 
5 and the dot electrodes 4. Display with the dots is 
performed by line sequential scanning by the sig- 
nal electrodes 1 and the scanning electrodes 2. 30 

For example, when a scanning voltage is ap- 
plied from a gate driver 6 to the scanning electrode 
2 in the first line, the TFTs 3 in the first line 
connected thereto are activated to connect the 
signal electrodes 1 to the dot electrodes 4 in the 35 
first line, so that a signal voltage (i.e. video signal) 
is applied from" a source driver" 7 to the dots in the 
first line. By repeating such an application opera- 
tion (scanning) for every line from the first line at a 
horizontal period, one field of video signals is dis- 40 
played on the liquid crystal display, and by repeat- 
ing this application operation every field, i.e. at a 
vertical period, the image is reproduced. The signal 
voltage is inverted every line and every field so 
that no. direct current component is added to the 45 
liquid crystal display. 

A liquid crystal driving voltage used in such a 
display apparatus is high because of the necessity 
of high duty, and the supply voltage supplied to the 
liquid crystal display panel is comparatively high. 50 
This increases the power consumed while the im- 
age is being displayed, which is a problem when 
the display apparatus is used, for example, in a 
portable, apparatus having a power source such as 
a battery whose capacity is limited. 55 



SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
a display apparatus in which the power consump- 
5 tion is reduced without the quality of the displayed 
image being greatly damaged. 

A display apparatus of the present invention is 
provided with: display means having dots in a 
matrix; driving, means for scanning the display 
10 means; a memory for storing therein a video signal 
supplied to the display means; determining means 
for determining whether a present input video sig- 
nal corresponds to a stationary image portion or a 
moving image portion by comparing an input video. 
15 signal of a last field stored in the memory and the 
present input video signal; and controlling means 
for reducing a speed of scanning by the driving 
means to be lower than a speed of scanning of the 
moving image portion when it is determined by the 
20 determining means that the present video signal 
corresponds to a stationary image portion. 

With such features, for a moving image portion 
which shows a movement, the display of a video 
signal on the display portion is performed at a 
. normal scanning speed to reproduce an image of 
high definition, so that the moving image is easily 
viewed. For a stationary image portion which shows 
no movement, since not very high definition is 
required and its visual after image effect .can. be 
used to the maximum, the scanning speed of the 
display portion is reduced to the minimum neces- 
sary for maintaining, the image display to reduce 
the power consumption. 

BRIEF DESCRIPTION OF THE DRAWINGS 

This and other objects and features of this 
invention will become clear from the following de- 
scription, taken in conjunction with the preferred 
embodiments with reference to the accompanied 
drawings in which: 

Fig. 1 is a view showing an example of driving 
of a conventional liquid crystal display panel; 
Fig. 2 is a view showing the arrangement of an 
embodiment of the present invention; and 
Fig. 3 is a view of assistance in explaining a 
scanning control of the embodiment of Fig. 2. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Hereinafter, a display apparatus for a personal 
computer using a liquid crystal display panel will 
be described as an embodiment of the present 
invention with reference to the drawings. According 
to this embodiment, in displaying images on the 
liquid crystal display panel, while the scanning of a 
moving image portion is performed at a normal 
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scanning speed, the speed of scanning of a sta- 
tionary image portion is reduced to the minimum 
necessary for maintaining the image display. Such 
a scanning control function is added to the display 
apparatus so that the display apparatus can cope 
with display for all kinds of apparatuses. 

Specifically, this display apparatus is arranged 
as shown in Fig. 2. Reference numeral 8 repre- 
sents a liquid crystal display panet of TFT active 
matrix type where a plurality of dots (in this case, 
640x480 dots) are horizontally and vertically ar- 
ranged in a matrix. Reference numeral 9 is a driver 
for. causing the image display on the liquid crystal 
display panel 8 to be performed by line sequential 
scanning based on a timing signal from a controller 
10. The driver 9 includes a gate driver which se- 
quentially selects lines from the first to 480th lines 
and a source driver which applies a video signal to 
each of the dots, i.e. 640 dots, on the line selected 
by the gate driver. Like the prior art of Fig. 1, the 
liquid crystal display panel 8 has a plurality of 
signal electrodes 1 , scanning electrodes 2, TFTs 3 
and dot electrodes 4 in a matrix on the side of one 
insulating substrate (not shown), has common elec- 
trodes on the side of the other insulating substrate 
(not shown) opposite thereto, and has a liquid 
crystal layer between the common electrodes 5 
and the dot electrodes 4. The liquid crystal display 
panel 8 has dots in matrix. 

Reference numeral 11 is a central processing 
unit (CPU) provided in the personal computer to 
control the image display on the liquid . crystal 
display panel 8. The CPU 11 controls the timing 
signal outputted from the controller 10 based on an 
input by an operation on a keyboard to control the 
image display on the liquid crystal display 8. Refer- 
ence numeral 12 is a controller for taking out a 
video signal supplied from the personal computer 
to the liquid crystal display pane) 8 to store it in a 
memory 13. The memory 13 is a non-volatile mem- 
ory such as an electrically erasable programmable 
read only memory (EEPROM) or a ferroelectronic 
random access memory (FRAM) which requires no 
special battery backup apparatus, and stores in this 
case one field of video signals supplied to the 
liquid crystal display panel 8. The controller 12 
writes the video signals of the present field in the 
memory 13 while reading out the video signals of 
the last field from the memory 13. 

Reference numeral 14 represents a comparator 
which compares for every dot the video signals of 
the present field supplied to the liquid crystal dis- 
play panel 8 with the video signals of the last field 
read out from the memory 13 to determine whether 
the video signals to be displayed correspond to a 
moving image portion or a stationary image por- 
tion. When the video signals of the present field 
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it is determined that the video signals to be dis- 
played correspond to a stationary image portion. 
When the video signals are different, it is deter- 
mined that the video signals to be displayed cor- 
5 respond to a moving image portion. Reference 
numeral 15 is a controller which controls the speed 
of scanning by the driver 9 through the controller 
10 based on a determination by the comparator 14. 
For the image portion determined to be a station- 
io ary image portion, the controller 9 is controlled to 
supply the video signals of the last field read out 
from the memory 1 3 to the driver 9, and the speed 
of scanning by the driver 9 Is reduced. Thus, the 
scanning speed is restrained, for example, to the 
75 minimum necessary for maintaining image display. 

When the video signals of a display image 
having both a stationary image portion and a mov- 
ing image portion are supplied to a display appara- 
tus of such an arrangement, the portion where the 
20 video signals of the present field, before displayed, 
supplied from the driver 9 to the liquid crystal 
display panel 8 and the video signals of the last 
field stored in the memory 13 are not the same, i.e. 
the portion where the video signal is updated every 
25 field is determined to be a moving image portion 
by the comparator 14. The portion where the video 
signals of the present field before displayed and 
the video signals of the last field are the same is 
determined to be a stationary image portion by the 
30 comparator 1 4. 

For the moving image portion determined in 
this manner, the video signals of the present field 
are displayed on the liquid crystal display panel 8 
at a normal scanning speed, so that an image with 
35 a high definition is reproduced. For the stationary 
image portion, the speed of scanning by the driver 
9 is reduced to the minimum (within a range where 
there is no problem in viewing the image) neces- 
sary for maintaining the image display and the 
40 video signals of the last field are displayed on the 
liquid crystal display panel 8, so that the power 
consumption is reduced. 

Specifically, when an X-Y portion of an image 
displayed on the liquid crystal display panel 8 is a 
45 moving image portion and the other portion is a 
stationary image portion as shown in Fig. 3, in the 
X-Y portion, video signals of the present field cor- 
responding to the X-Y portion are supplied from 
drivers 9X and 9Y by way of the controller 10 at a 
so norma! scanning speed and displayed, and in the 
other portion, video signals from memories 13X 
and 13Y are supplied by the drivers 9X and 9Y at a 
scanning speed lower than the normal scanning 
speed and displayed. Here, 9X is a source driver, 
55 9Y is a gate driver, and 13X and 13Y are memories 
corresponding to the gates 9X and 9X, respec- 
tively. Assuming that the stationary image portion 
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portion, the display of the upper half of the station- 
ary image portion of the panel 8 and the display of 
all the X-Y portion end in the period of one field 
(the display of all the stationary image portion will 
end if thinned-out scanning is performed every line 5 
at the half speed). 

When the X-Y portion is an icon which moves 
every field, the scanning of the stationary image 
portion at the next field is continuously performed 
after the completion of the scanning of the upper io 
half (in the case of the thinned-out scanning, from 
the thinned-out line), so that one field of stationary 
images are displayed during the period of two 
fields. Since the drivers 9X and 9Y are each con- 
stituted by a plurality of drivers, the scanning tim- 75 
ing of the moving image portion of the X-Y portion 
and the stationary image displayed portio of the 
other portion is adjusted "so that the portions do not 
interfere with each other by adjusting the timing of 
use of the plurality of drivers constituting the dri- 20 
vers 9X and 9Y by the controller 10. The scanning 
of the stationary image portion is performed so that 
no direct current component is added to the liquid 
crystal display panel 8 due to the reduction in 
scanning speed. When this is not sufficient, another 25 
measure is taken. 

Subsequently, in a second embodiment of the 
present invention, the determination as to whether 
a stationary image or a moving image is made 
every field. Specifically, when there is a moving 30 
image portion in one field, the field is treated as a 
moving image field, and when there is no moving 
image in one field, the field is treated as a station- 
ary image field. Therefore, in this case, in the 
stationary image field, the scanning speed is half of 35 
the normal scanning _ speed, „ and Jn the_ moving _ 
image field, the normal scanning speed is used. 
The second embodiment is realized by using the 
circuit of Figs. 1 and 2. The comparator 14 com- 
pares the video signals of the last field and the 40 
video signals of the present field for every dot. 
When at least one different signal is found there- 
between, the field is determined to be a moving 
image field, and when all the signals of the fields 
are the same, the field is determined to be a 45 
stationary . image field. As a result, the driver 9 
performs scanning at half of the normal scanning 
speed in the stationary image field and at the 
normal speed in the moving image field. As a 
modification of the second embodiment, the thresh- so 
old value of the number of different dots in one 
field is set to Ko as a reference value of the 
stationary image field and the moving image field, 
and the comparator 14 determines that the field is 
a stationary image field when the number of dif- 55 
ferent dots is equal to or below Ko and that the 
field is a moving image field when the number of 
different dots exceeds Ko. Ko is, for example, the 



value of 5 to 10% of all the numbers of dots. 

While a TFT liquid crystal display panel is 
described in this embodiment, an STN liquid cry- 
stal display panel may be used. In that case, the 
liquid crystal display panel is driven by a segment 
driver and a common driver. As the display portion, 
an image receiving tube, a light emitting diode or a 
plasma display, may be used. In the cases of these 
devices, the power consumption is also reduced by 
reducing the scanning speed of the stationary im- 
age portion. 

As described above, according to the display 
apparatus of the present invention, for the moving 
image portion, the display of the video signals on 
the liquid crystal display panel 8 is performed at a 
normal scanning speed in order that the moving 
image portion is not damaged, and for the station- 
ary image portion, the scanning speed if the dis- 
play on the liquid crystal display panel is reduced 
to reduce the power consumption, so that a low- 
power-consumption display apparatus is realized 
with the image quality being hardly deteriorated. 

Obviously, many modifications and variations 
of the present invention are possible in light of the 
above teachings. It is therefore to be understood 
that within the scope of the appended claims, the 
invention may be practiced other than as specifi- 
cally described. 

Claims 

1. A display apparatus comprising: 

display means having dots in a matrix; 
driving means for scanning the display 
means; 

_ ^memory, for .storing therein a video signal 
supplied to the display means; 

determining means for determining wheth- 
er a present input video signal corresponds to 
a . stationary image portion or a moving image 
portion by comparing an input video signal of a 
last field stored in the memory and the present 
input video signal; and 

controlling, means for reducing a speed of 
scanning by . the driving means to be lower 
than a speed of scanning of the moving image 
portion when it is determined by the determin- 
ing means that the present video signal corr 
responds to a stationary image portion. 

2. A display apparatus according to claim 1, 
wherein said display means is a liquid crystal 
display panel. 

3. A display apparatus according to claim 1, 
wherein said memory is a non-volatile mem- 
ory. 
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4. A display apparatus comprising: 

display means having dots in a matrix; 
driving means for scanning the display 
means; 

a memory for storing therein a video signal 5 
supplied to the display means; 

determining means for determining wheth- 
er a present field is a stationary image field or 
a moving image field by comparing an input 
video signal of a last field stored in the mem- 10 
ory and an input video signal of a present field; 
and 

controlling means for reducing a speed of 
scanning by the driving means to be lower 
than a speed of scanning of the moving image 75 
field when it is determined by the determining 
means that the present field is a stationary 
image field. 

5. A display apparatus according to claim 4, 20 
wherein said determining means determines 

that the present field is a moving image field 
when video signals of at least a predetermined 
number of dots are different in one field, and 
determines that the present field is a stationary 25 
image field when the number of different dots 
is equal to or below the predetermined num- 
ber. 

6. A display apparatus according to claim 4, 30 
wherein said display means is a liquid crystal 
display panel and said memory is a non-vola- 
tile memory- 
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Fig. 1 
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